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CLAIMS 



[Claim(s)] 

[Claim 1] A car has at least one drive motor, and can connect a drive motor to a fuel cell through a converter. It is equipment with 
which the helper unit for the continuous action after a starting phase and a starting phase was assigned to the fuel cell and which 
generates power using a fuel cell within a car. A converter (3), The assistance or the supplementary unit (16, 12, 14) for starting of a 
fuel cell (8), and actuation, The end of a bidirectional direct current to direct current converter (19) is connectable with the electric 
generating power (7 1 1) of a fuel cell (8) through at least one switch contact (5), A power reservoir (26) is connectable with the other 
end of a direct current to direct current converter (19) through at least one further switch contact (22) temporarily, And equipment 
characterized by forming the control unit (29) which controls release of the power flux which minds a direct current to direct current 
converter a fuel cell and temporarily according to the operating state of a power reservoir (26), and the direction of the power flux 
through a direct current to direct current converter. 

[Claim 2] Equipment according to claim 1 with which diode which has the polarity of the forward direction about the polarity of the 
output current in rated actuation of a fuel cell is characterized by being arranged between at least one electric generating power (7) of a 
fuel cell (8), and switch contact (5). 

[Claim 3] Equipment according to claim 1 or 2 with which a switch contact (22) is characterized by the ability to operate [ to be 
arranged at juxtaposition at the series connection of the further switch (24) and the further resistor (23), and ] a switch (22 24) with a 
control unit (29) temporarily between one electric terminal (25) of a power reservoir (26), and the input of a direct current to direct 
current converter (19). . 
[Claim 4] Equipment given in at least 1 term of said claim which the switch (30) which can operate with a control device (2?) is 
arranged between the 2nd electric terminal (27) of a power reservoir (26), and touch-down temporarily, and is characterized by 
connecting a direct current to direct current converter (19), an auxiliary device (16), and the terminal of a converter (3) to touch-down 
at each ****. 

[Claim 5] Equipment given in at least 1 term of said claim characterized by the ability to operate [ that the electric generating power (7 
1 1) of both fuel cells (8) is connected to the electric power system containing a transducer (3) through one switch contact (5 10), 
respectively, and ] a switch contact (5 1 0) independently with a control unit (29), respectively. 

[Claim 6] Equipment given in at least 1 term of said claim to which a power reservoir (26) is characterized by being a lead 
accumulator, a nickel cadmium battery, a nickel metal hydride battery, a lithium ion battery, or a lithium polymer battery temporarily. 
[Claim 7] Equipment given in at least 1 term of claims 1-5 to which a power reservoir (26) is characterized by being a double layer 
capacitor, a super capacitor, or an ultra-capacitor temporarily. 

[Claim 8] Equipment given in at least 1 term of said claim which the sensor for measuring the electrical potential difference and 
temperature of a power reservoir (26) temporarily is formed, and is characterized by connecting with the control unit (29) as a user on 
a bus (3 1 ). 

[Claim 9] Equipment given in at least 1 term of said claim characterized by including the control and the adjustment program for 
operating a power reservoir (26) a fuel cell (8), a direct current to direct current converter (19), a helper unit (16), and temporarily in 
nonvolatile memory. 

[Claim 10] Equipment given in at least 1 term of said claim to which it connects with a bidirectional direct current to direct current 
converter (19), and the electric power system to which electric power is supplied by the fuel cell (8) and the loading electric power 
system of a car. and at least one further congruence directional change machine (32) with an electrical potential difference smaller than 
the rated voltage of a fuel cell (8) is characterized by being arranged in common housing (34). 

[Claim 1 1] Equipment according to claim 10 characterized by arranging a switch temporarily between a power reservoir (26) and a 
direct current to direct current converter (19), and arranging a control device (29) in housing (34). 

[Claim 12] Equipment according to claim 10 or 1 1 characterized by that joint connection of the direct current to direct current 
converter (19 32) arranged in housing (34) and the control device (29) is made at supply voltage, to have a coolant source of supply 
with a common direct current to direct current converter (19 32), and housing (34) having a communication interface with a bus (31). 
[Claim 13] It is the approach of operating the equipment which generates power using a fuel cell within a car. It has at least one drive 
motor by which the car was connected to the fuel cell through the converter, and the helper unit for the continuous action after a 
starting phase and a starting phase is assigned to the fuel cell. A converter, The assistance for starting of a fuel cell, and actuation and a 
supplementary unit, and the end of a bidirectional direct current to direct current converter Temporarily which could connect with the 
electric generating power of a fuel cell, and was connected to the control unit a power reservoir When a power reservoir is charged that 
connect with the other end of a direct current to direct current converter through at least one switch, and a power reservoir edge 
electrical potential difference is measured a fuel cell edge electrical potential difference and temporarily, and temporarily A power 
reservoir edge current is defined in advance, and is supervised a power reservoir edge electrical-potential-difference value and 
temporarily [ maximum ] the minimum fuel cell edge electrical-potential-difference value, a fuel cell edge set-point current, and 
temporarily [ maximum ], When a power reservoir edge electrical-potential-difference value, a fuel cell edge set-point current, or 
power accumulator edge maximum current is reached the minimum fuel cell edge or temporarily [ maximum ] Or the charging current 
of a direct current to direct current converter decreases and it is not less than the minimum electrical-potential-difference value, when a 
power reservoir discharges not exceeding the maximum electrical-potential-difference value, or making it not exceed a set-point 
current or maximum current and temporarily The power reservoir edge maximum current value is defined in advance, and is 
supervised the power reservoir edge minimum electrical-potential-difference value and temporarily the maximum fuel cell edge 
electrical-potential-difference value, a fuel cell edge set-point current, and temporarily, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] j.j 
This invention is equipment which generates power using a fuel cell within a car, and a car has at least one drive motor, and can 
connect a drive motor to a fuel cell through a converter, and it relates to the approach of operating the equipment and such equipment 
with which the helper unit for the continuous action after a starting phase and a starting phase is assigned to the fuel cell. 
[0002] 

The circuit arrangement whose accumulator are the circuit arrangement which supplies power to the electric power system containing 
a fuel cell and an accumulator circuit, and supplies power into a starting process is already known (DEI 98 104685). With this 
configuration, an accumulator circuit is connected to a fuel cell electric power system through one or more direct currents to direct 
current converter, and the compressor for supplying the driving gear and the fuel, and/or air of a helper unit is also connected to the 
fuel cell electric power system. At the time of initiation of a starting process, an accumulator supplies the power for helper units. Rated 
working one and an accumulator are charged through a direct current to direct current converter after a starting process. 

[0003] ^ e , 

The approach of putting into operation the fuel cell car driven by the electric drive unit to which electric power is supplied by the fuel 
cell is learned. As for a fuel cell car, a fuel, for example, hydrogen, is supplied for a bulb and a pressure regulator to a fuel cell through 
Rhine arranged including a fuel cell. An oxidizer, for example, air, is supplied to a fuel cell through the further Rhine where the air 
filter, the air meter, and the compressor are arranged. Since a compressor is driven, the electric Starter motor to which the electrical 
potential difference of 12V is supplied from a starter battery, and the further electric motor constituted for the electrical potential 
differences of a fuel cell are prepared. In order to put a fuel cell into operation, a current is supplied to a Starter motor by the starter 
battery. A fuel cell supplies power required to operate the further electric motor among normal operation. It is set up so that the 
rotational speed of an electric motor, therefore the rotational speed of the compressor which affects an oxidizer mass flow rate may 
affect the power of a fuel cell with a potentiometer (DE 4322767A1). 
[0004] 

In higher car driving force, the fuel cell which had the dimension taken corresponding to it is required, and the assistance and a 
supplementary unit also need big power for a starting phase. Therefore, when 12V starter battery is used, a big current must be 
outputted in a starting phase and this has the effect which is not desirable to a charge condition and a life, moreover, a conductor with 
a big, big current - a cross section is needed. It is desirable to brake possible [ recovery ] by the car to which power is supplied from a 
fuel cell. However, some conventional 12V starter batteries can absorb feedback power, therefore a lot of power will be changed into 
heat. This reduces the effectiveness of the whole fuel cell system. 
[0005] 

Therefore, this invention generates power using a fuel cell, and it is based on the problem of developing further equipment equipped 
with assistance required for starting and continuous action of a fuel cell, or a supplementary unit. The battery which exists in the 
loading electric power system of the car which has loads, such as a lamp, by that cause The fuel cell system which a load is mitigated 
by the starting phase of a fuel cell and consists of a fuel cell and its assistance, or a supplementary unit by various operating state of a 
car Especially, the bottom of the partial load of a car drive, and during an idling, if suitable, even when the car will have stopped at the 
time of braking, it has the effectiveness of a high level, and in addition to fuel cell power, power required for rapid acceleration of a 
car is available. Furthermore, the problem which should be solved by this invention is to specify the operating instructions of such 
equipment. 
[0006] 

This problem A converter, and the assistance or the supplementary unit starting of a fuel cell, and for actuation, The end of a 
bidirectional direct current to direct current converter is connectable with the electric generating power of a fuel cell through at least 
one switch contact. A power reservoir is connectable with the other end of a direct current to direct current converter through at least 
one further switch contact temporarily. And according to this invention, it is solved release of the power flux through a direct current 
to direct current converter, a fuel cell, and temporarily using the equipment of the type described at the beginning in which the control 
unit which controls the direction of the power flux according to the operating state of a power reservoir is formed. The helper unit for 
starting of a fuel cell can receive an electric power supply from a power reservoir all over a starting phase temporarily which has a 
suitable capacity. When a switch contact is closed, power flux flows in the direction of a helper unit between a power reservoir and a 
direct current to direct current converter temporarily. The switch contact connected to the lower stream of a river of the output of a fuel 
cell is closed behind a starting phase. A starting phase is completed when the operating voltage by which the fuel cell was defined in 
advance is reached. The control unit which brings about closing of a switch contact can define this condition between the output of a 
fuel cell, and the further loads, such as a helper unit connected to a fuel cell electric power system, a transducer, and a direct current to 
direct current converter. If the direction of the current of a direct current to direct current converter is made into the reverse sense in 
the state of this change-over, a power reservoir can be charged by the fuel cell or the converter by the mode of operation of a car 
temporarily. When a driving gear operates in partial load mode, charge of a power reservoir can be made convenient, although a part 
of power from a fuel cell is absorbed temporarily, but in order to attain the effectiveness of high level, a fuel cell outputs the power of 
higher level. In braking mode, the power fed back by the transducer of a driving gear is supplied to a power reservoir temporarily. For 
example, when the power demanded by the car driving gear descends very quickly so that it may be generated, when there is rapid 
shift to a quiescent state from drive mode, in order to use combustion gas, a fuel cell can be adjusted so that it may return to low power 
level more slowly, and the power which is not needed any longer by the driving gear is transmitted in a power reservoir temporarily. 
Especially a switch contact is, the component, for example, the power-source contactor, of the battery protective switch connected to 
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the control device. 
[0007] 

With one desirable operation gestalt, the diode which has the polarity of the forward direction about the polarity of the output voltage 
in rated actuation of a fuel cell is arranged between at least one electric generating power of a fuel cell, and switch. According to a 
wish, the series connection of a switch and diode is also changeable. That is, diode can be arranged on the lower stream of a river of a 
switch. As for diode, the current from the electric power system to which a converter and a direct current to direct current converter 
are connected is made not to be supplied to a fuel cell. Diode is an easy approach and enables it to avoid especially that power is fed 
back to a fuel cell. 
[0008] 

If the switch contact is arranged at juxtaposition at the series connection of the further switch contact and the further resistor between 
one electric terminal of a power reservoir, and the input of a direct current to direct current converter, it is convenient temporarily, and 
thereby, two switch contacts can be operated now with a control device, and two switch contacts can be used now as a contactor 
contact or relay contact. It connects into the circuit in the upstream of the switch located in juxtaposition, and the series connection 
which consists of a switch and a resistor maintains small the switch ON state current surge of a direct current to direct current 
converter. 
[0009] 

The switch which can operate with a control device is arranged between the 2nd electric terminal of a power reservoir, and touch- 
down temporarily, and the terminal of a direct current to direct current converter, an auxiliary driving gear, and a drive converter is 
connected to a switch at each **♦*. This switch formed in order to protect a power reservoir temporarily is opened when a car is in a 
quiescent state. 
[0010] 

It connects with the electric power system containing a drive transducer through one switch preferably, respectively, and the electric 

generating power of both fuel cells enables it to operate a switch independently with a control unit, respectively. 

[0011] 

Especially, a lead accumulator, a nickel cadmium battery, a nickel metal hydroxide battery, a lithium ion battery, or a lithium polymer 

battery is formed as a power reservoir temporarily. 

[0012] 

Moreover, a double layer capacitor, a super capacitor, or an ultra-capacitor can also be used as a power reservoir temporarily (it does 

not depend for the life of a power reservoir on a charge cycle such temporarily). 

[0013] 

It is convenient, if the sensor for measuring the electrical potential difference and temperature of a power reservoir especially 
temporarily is formed and it connects with the control unit as a user on a bus. When a data bus already exists in a car, a sensor, a unit 
equipped with the sensor of the plurality for power reservoirs temporarily, or an assembly can be connected to this bus. 
[0014] 

With the further desirable operation gestalt, it connects with a bidirectional direct current to direct current converter and the electric 
power system to which electric power is supplied by the fuel cell, and at least one further bidirectional direct current to direct current 
converter with an electrical potential difference smaller than the rated voltage of a fuel cell is arranged in common housing. Supply 
voltage, for example, the electrical potential difference of the loading electric power system of the car of 12 V, and a coolant source of 
supply can be together used for two direct currents to direct current converter. The communication interface of a bus, for example, a 
CAN bus, can also be made common to both converters. 
[0015] 

Moreover, it is desirable that a switch is arranged between a power reservoir and a direct current to direct current converter 

temporarily, and, as for a control device, being arranged in housing is desirable. 

[0016] 

It is convenient for two direct currents to direct current converter, the cooling means for these converters, the control device that has at 
least one microcontroller, amperometry equipment, and the component for supervising a power reservoir temporarily to be arranged in 
housing, and to constitute one functional unit which has connection with other electric components. 
[0017] 

According to this invention, the approach of operating the equipment which generates power using a fuel cell within a car It has at 
least one drive motor by which the car was connected to the fuel cell through the converter, and the helper unit for the continuous 
action after a starting phase and a starting phase is assigned to the fuel cell. A converter, The assistance for starting of a fuel cell, and 
actuation and a supplementary unit, and the end of a bidirectional direct current to direct current converter Are connectable with 
electric generating power through at least one switch contact of a fuel cell. A power reservoir is the approach connected to the other 
end of a direct current to direct current converter through at least one further switch contact, and a power reservoir edge electrical 
potential difference is measured a fuel cell edge electrical potential difference and temporarily temporarily which was connected to the 
control device, When a power reservoir is charged temporarily, a power reservoir edge current is defined in advance, and is supervised 
a power reservoir edge electrical -potential -difference value and temporarily [ maximum ] the minimum fuel cell edge electrical- 
potential -difference value, a fuel cell edge set-point current, and temporarily [ maximum ], When a power reservoir edge electrical- 
potential -difference value, a fuel cell edge set-point current, or power accumulator edge maximum current is reached the minimum 
fuel cell edge or temporarily [ maximum ] Or the charging current of a direct current to direct current converter is reduced and it is not 
less than the minimum electrical -potential -difference value, when a power reservoir discharges not exceeding the maximum electrical- 
potential -difference value, or making it not exceed a set-point current or maximum current and temporarily The power reservoir edge 
maximum current value is defined in advance, and is supervised a power reservoir edge electrical-potential-difference value and 
temporarily the power reservoir edge minimum electrical-potential-difference value and temporarily the maximum fuel cell edge 
electrical-potential-difference value, a fuel cell edge set-point current, and temporarily, And when the maximum fuel cell edge 
electrical-potential-difference value, a set-point current, or the power accumulator edge maximum current value is reached It consists 
of it not being less than the minimum electrical-potential-difference value to which the discharge current of a power reservoir is 
reduced by the direct current to direct current converter, and does not exceed the maximum electrical-potential-difference value by that 
cause temporarily, or making it not exceed a set-point current or maximum current. A fuel cell receives a heavy load very much, 
namely, the approach step mentioned above prevents becoming so high that it preventing having extremely low output voltage and the 
electrical potential difference at the time of a load not being accepted. It prevents that such an electrical potential difference high to it 
is impressed there that such a high electrical potential difference that it descends to the electrical potential difference on which a power 
reservoir has a bad influence temporarily at the capacity of operation or is not accepted is outputted to coincidence or it is not accepted 
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in it. 
[0018] 

When less [ in the minimum fuel cell edge electrical -potential-difference value or the electrical-potential-difTerence value higher than 
it defined in advance / reached or ] than it with one desirable operation gestalt The direct current to direct current converter was set as 
discharge mode, and reached that a current is supplied to the electric power system connected to the fuel cell, the maximum fuel cell 
edge electrical-potential-difference value, or the prior definition electrical-potential-difference value lower than this electrical- 
potential -difference value, or when it is exceeded When the current from the electric power system by which the direct current's to 
direct current converter was set as charge mode, and was connected to the fuel cell being supplied to a power reservoir temporarily, 
and the electrical potential difference of a fuel cell are between the minimum electrical-potential-difference value and the maximum 
prior definition electrical-potential-difference value, it is specified that a direct current to direct current converter is in an inactive 
condition. If the approach which was specified in the top and which is performed automatically is used, the electrical potential 
difference at the time of a load will be maintained at prior definition limit within the limits regardless of the operating state concerned 
of a car, i.e., drive mode, braking mode, or idling mode, and it will guarantee operating possible [ reliance of a load ]. A power 
reservoir absorbs the power fed back by the towage driving gear in generator mode for example, during braking temporarily. When 
power requirements increase, a power reservoir outputs power to a load temporarily. When load shedding arises, a power reservoir 
absorbs a current from a fuel cell temporarily. 
[0019] 

In order to put into operation the equipment by this invention mentioned above, by closing a switch, a power reservoir is first 
connected to a direct current to direct current converter, thereby, the assistance or the supplementary unit connected to the electric 
power system connected to the output can use power now, and a fuel cell operates by assistance or the supplementary unit temporarily. 
When a fuel cell outputs a prior definition electrical potential difference, the switch in the output of a fuel cell is closed. 
[0020] 

Especially, the switch arranged at the serial is connected with a resistor at the beginning of a starting phase, and the switch arranged 
between the output of another side of a power reservoir and touch-down temporarily is closed after that. Subsequently The switch 
located in juxtaposition is closed by the switch which has a resistor. After this closing, A resistor and an in-series switch are opened, 
subsequently, the assistance for fuel cells or a supplementary unit is switched to ON, and the switch with which it has been arranged 
between a fuel cell output and touch-down is closed, and it is closed after the switch of another side reaches the no-load voltage of a 
fuel cell after that. 
[0021] 

When precharge or a starting process is interrupted, before a resistor and the switch located in a serial are opened, the switch between 
one output of a power reservoir is opened touch-down and temporarily. 

[0022] . 

In relation to the instantiation implementation gestalt which showed this invention to the drawing, it explains to a detail by the 

following, and the further detail, the description, and an advantage are acquired from there. 

[0023] 

The migration equipment (it is not specified as detail) and electric drive motor 1 to which especially a car operates also as a generator 
in braking mode is included. Electric motors 1 may be three-phase-current machines, such as a direct current machine or a 
synchronous machine, and an asynchronous machine. A machine 1 is connected to the drive wheel of the car which is not specified 
more as a detail through the differential gear box 2 using a shaft (it is not specified as a detail). A wheel hub motor can also be used as 
a drive element. 
[0024] 

The drive converter 3, i.e., a converter, is connected to the terminal of a machine 1 . It connects with the direct-current electric power 
system, and the direct-current edge input of the drive converter 3 also calls this direct-current electric power system a fuel cell 
intermediate circuit below. The track 4 of the direct-current electric power system connected to one input of the drive transducer 3 
extends to one pole of a switch contact 5 and a battery protective switch, for example, a power-source contactor, the pole of another 
side of a switch contact 5 is connected to the cathode of diode 6, the anode of diode 6 is connected to one electric generating power 7 
of a fuel cell 8, and especially the fuel cell 8 is a PEM fuel cell. The further track 9 of a direct-current electric power system is 
connected to one pole of the direct-current edge input of another side of the drive transducer 3, and the 2nd switch contact 10, and the 
pole of another side of a switch contact 10 is connected to the electric generating power 1 1 of another side of a fuel cell 8. Especially 
the switch contact 10 is also a contactor contact. 
[0025] 

A series of assistance for a starting phase and actuation and a supplementary unit are assigned to the fuel cell 8. One of the units of 
these is the compressor 12 formed in order to supply air to a fuel cell 8. Moreover, combustion gas is supplied to a fuel cell from a 
reformer 13. A reformer is connected to a fuel tank 15 through a bulb 14. The further assistance and a supplementary unit, for 
example, a cooling water pump etc., may exist (not shown). The switching equipment for assistance and supplementary units is 
roughly expressed with the block 16 all over drawing, and tracks 17 and 18 have led to assistance and a supplementary unit from this 
block 16. The switch unit by block 16 is connected to the direct-current electric power system 4 and 9, i.e., the tracks of a direct- 
current electric power system. Here, the track 9 is connected to touch-down or car touch-down. The direct current to direct current 
converter 19 for bidirectional actuation is connected to the direct-current electric power system by the end. That is, the output / input 
20 of a direct current to direct current converter 19 are connected to the track 4, i.e., one pole of a switch contact 5. 
[0026] 

The 2nd input / output 21 in the other end of a transducer are connected to one pole of a switch 22, and the resistor 23. The resistor 23 
is arranged at the switch 24, i.e., a relay, and the serial. The pole of another side of a switch 22 and one pole of a switch 24 are 
connected to one terminal 25 of the power reservoir 26 temporarily, and this power reservoir 26 is an accumulator especially a lead 
accumulator, a nickel cadmium battery, a nickel metal hydride battery, a lithium ion battery, a lithium polymer battery or a capacitor 
especially a double layer capacitor, a super capacitor, or an ultra-capacitor. The 2nd terminal 27 of the power reservoir 26 is connected 
with the input / outputs 20 and 21 of a direct current to direct current converter through a switch 30 in common therefore like the 
further terminal temporarily at a track 9 and common touch-down. 
[0027] 

A direct current to direct current converter 1 9 has the measurement converter (the interior is not shown more in a detail) which 
measures a current and an electrical potential difference at both the edge facing a fuel cell 8, and the edge which faces the power 
reservoir 26 temporarily. It connects with data acquisition and the transmission unit 28, and the temporary storage machine 26 is 
connected to the sensor for a unit 28 to measure the electrical potential difference and temperature of the power reservoir 26 
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temporarily. A sensor measures the electrical potential difference and temperature of the whole module of a battery. 
[0028] 

The further direct current to direct current converter 32 is connected to a direct-current electric power system by tracks 4 and 9 by the 
end. The other end of a direct current to direct current converter 32 is connected to the accumulator 33. For example, the accumulators 
33 which have the rated voltage of 12V are some loading electric power systems of a car, and this electric power system contains a 
series of electrical loads, such as a windshield windshield wiper motor, a lamp, an indicator light, and a window pull-up motor. The 
load arranged in the loading electric power system of this car and an electric power system is not illustrated more in a detail. Electric 
power is supplied to the loading electric power system of a car through a direct current to direct current converter 32 from a fuel cell 
electric power system, and it charges an accumulator and can supply electric power to/or a load. Moreover, power can also be 
outputted in the high-tension-power system of a fuel cell from the loading electric power system of a car. 
[0029] 

A control device 29 includes the program for operating the drive transducer 3, assistance and a supplementary unit, and switches 5, 10, 
22, 24, and 30. A direct current to direct current converter 1 9 and a direct current to direct current converter 32 are controlled and 
adjusted. Temporarily [ in the terminal of outputs 25 and 26, the input/outputs 20 and 21 of a direct current to direct current converter 
19, and a fuel cell 8 ] The temperature and the electrical potential difference of the power reservoir 26, The measured value of the 
current which goes over measured value with the electrical potential difference of the loading electric power system of a car and direct 
currents to direct current converter 19 and 32, and flows, and the current outputted by the fuel cell 8 is processed. Especially a control 
device is connected to a bus 3 1 , and the further units, such as the unit 3 which should operate and which should be switched and 
controlled, for example, a drive transducer, direct currents to direct current converter 19 and 32, data acquisition, the transmission unit 
28, for example, assistance, and a supplementary unit, are connected to a bus 31 as a user. Especially a bus is a CAN bus. 
[0030] 

Diode 6 prevents the destruction back flow current into a fuel cell. 
[0031] 

Switches 22 and 30 have the function to cut a power reservoir from a direct current to direct current converter temporarily, as a 

protective switch. 

[0032] 

For example, precharge can be carried out now by the switch 24 carried out as a relay, and the serial resistor 23, without destroying the 
internal capacitor of a direct current to direct current converter. Since the current which flows through a resistor 23 is low, one relay is 
enough to flow. 
[0033] 

Battery data acquisition equipment 28 senses the electrical potential difference of the electrical potential difference of a battery, and 
the whole temperature, for example, a module, and modular temperature, and transmits the sensed data through a car internal data bus, 
for example, a CAN bus. 
[0034] 

A direct current to direct current converter works temporarily as an interface of a power reservoir and a fuel cell direct-current electric 
power system by fitting the electrical potential difference of a power reservoir to the electrical potential difference of a fuel cell direct- 
current electric power system temporarily. 
[0035] 

An auxiliary driving gear or a unit is operated from a power reservoir through a direct current to direct current converter all over a 

starting phase temporarily. 

[0036] 

The power reservoir 26 can absorb the energy produced during braking temporarily. For this reason, a towage driving gear becomes a 
generator and supplies power in a fuel cell direct-current electric power system. A direct current to direct current converter 19 supplies 
electric power to the power reservoir 26 from said fuel cell direct-current electric power system temporarily. 
[0037] 

For example, in order to accelerate a car, when power requirements grow, a direct current to direct current converter 19 makes 
available power of the addition to a driving gear from the power reservoir 26 temporarily, offers fuel cell power available in an instant, 
and, thereby, increases the dynamics of current generation system. 
[0038] 

The excessive power from a fuel cell 8 is movable in a power reservoir through a direct current to direct current converter 1 9 among 

load shedding temporarily. 

[0039] 

Actuation of a direct current to direct current converter 19 is performed by the car internal controller 29 through a car internal bus 

system, for example, CAN. 

[0040] 

A direct current to direct current converter 19 forms a stationary-energy-storage system (EZS) temporarily are equipped with the 
power reservoir 26 and its peripheral devices (for example, a battery managerial system, a battery protective switch, etc.) temporarily. 
[0041] 

A fuel cell 8 is put into operation by the following approach steps. 

1 . Close a switch 24, i.e., a relay. 

2. Close the battery protective switch 30. 

3. Precharge of the internal capacitor of a direct current to direct current converter is carried out through a resistor 23 into the time 
amount frame in which a prior definition is possible. 

4. The battery protective switch 22 is closed after precharge. 

5. When the battery protective switch 22 is closed, a switch 24 or relay Kl can be opened. 

6. A direct current to direct current converter 19 charges the capacitor of a fuel cell intermediate circuit, and an auxiliary driving gear 
starts by that cause, and a switch switches to ON and start a fuel cell system. 

7. When combustion gas (for example, hydrogen content gas from the air and the reforming process from a compressor) is fully 
supplied to a fuel cell 8, accumulate an electrical potential difference (a certain time amount after). 

8. By the switch contact 10, close a battery protective switch and measure the idling electrical potential difference of a fuel cell 8. 

9. A direct current to direct current converter 19 raises the electrical potential difference of a fuel cell intermediate circuit to the no- 
load voltage of a fuel cell 8. When the no-load voltage of a fuel cell 8 and the electrical potential difference of an intermediate circuit 
which were measured correspond, a switch contact 5 is also closed. A starting process is completed by that cause and a fuel cell 
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system switches to rated actuation. 

[° 042 1 ... • u ^ • , y- 

To switch a switch off during the precharge preceded with a starting process in relation to a starting process may be desired, and it 

performs as follows. 

[0043] 

When a switch needs to be switched off into a starting process (inside of step 3), the battery protective switch 30 is opened first and 

relay 24 is opened immediately after that. 

[0044] 

This has the advantage that it is not necessary to constitute relay 24, in order to disconnect a precharge current. A relay should just 

constitute an insulation only reliable where a precharge current is flowed through and opened. 

[0045] 

On the other hand, a switch 30 must be equipped with the equipment for removing the arc produced when a defect anses, it must also 
be able to cut possible [ reliance of a circuit ], therefore a direct current is switched. The equipment mentioned above can operate by 
two modes of operation called below I mode and automatic mode. 
[0046] 

1 . I mode The current from a fuel cell intermediate circuit is defined in I mode in advance about a direct current to direct current 
converter 19, and "charge" or "discharge" signal is further defined in advance. Therefore, these two signals determine the direction of a 
current. When "charge" signal is defined in advance, the power reservoir 26 is charged temporarily. That is, a current flows in the 
power reservoir 26 temporarily. In "discharge", a current flows outside from the power reservoir 26 temporarily. Since the electrical 
potential difference in the power reservoir 26 is always forward temporarily [ said ], the direction of a current always corresponds also 
in the direction of power flux. An electrical potential difference or the following limiting value of a current are defined in I mode in 
advance during "charge." 

Ubmin The minimum electrical potential difference in a fuel cell edge lb Set point current in a fuel cell edge Uzmax The maximum 
electrical potential difference in a momentary power reservoir edge Iz Maximum current in a momentary power reservoir edge [0047] 
When approaching during "charge" one of the limiting value of such, a direct current to direct current converter 19 reduces a current 
automatically. It prevents that a direct current to direct current converter 1 9 receives such a load by this with a big fuel cell 8 that the 
electrical potential difference descends under to Ubmin. 
[0048] 

An allowable voltage is temporarily made not to be exceeded by the power reservoir 26 by converter 1 9 the very thing the same with 

making it not exceed the permissible current in the power reservoir 26 temporarily. 

[0049] 

In I mode, the following limiting value is applied in an analog format during "discharge." 

Ubmax The maximum electrical potential difference in a fuel cell edge lb Set point current in a fuel cell edge Uzmin The minimum 
electrical potential difference in a momentary power reservoir edge Iz Maximum current in a momentary power reservoir edge [0050] 
When approaching during "charge" one of the limiting value of such, a direct current to direct current converter reduces a current 
automatically. It is made, as for this, for the electrical potential difference in a fuel cell circuit not to exceed a permissible value. It is 
made for an electrical potential difference not to descend on under the permissible electrical potential difference in a power reservoir, 
for example, the minimum electrical potential difference, by converter 19 the very thing temporarily the same with making it not 
exceed a permissible current by the power reservoir 26 temporarily. 
[0051] 

The electrical-potential-difference window about a fuel cell circuit is defined in advance about a direct current to direct current 
converter 19 by automatic mode, namely, - Ubmin The minimum electrical potential difference in a fuel cell edge Ubmax The 
maximum electrical potential difference in a fuel cell edge [0052] 

When it goes up to a value with the electrical potential difference of a fuel cell circuit higher than the limit defined in advance by 
Ubmax, a direct current to direct current converter 19 switches to "charge mode" automatically, therefore a current is supplied to the 
power reservoir 26 from a fuel cell circuit temporarily. 
[0053] 

When it descends to a value with the electrical potential difference of a fuel cell circuit lower than the limit defined in advance by 
Ubmin, a direct current to direct current converter 1 9 switches to "discharge mode" automatically, supplies a current to a fuel cell 
circuit from the power reservoir 26 temporarily, and, thereby, supports the electrical potential difference in a fuel cell circuit. 
[0054] 

Automatic mode is specially constituted so that it may operate by the fuel cell system. It can follow, for example, in a load demand 
and electrical-potential-difference increase (for example, the case of recovery braking), sag can be compensated automatically. 
[0055] 

The following limits are also applied in automatic mode. 

Uzmin The minimum electrical potential difference in a momentary power reservoir edge Uzmax The maximum electrical potential 
difference in a momentary power reservoir edge lb A set point current turns into maximum current at the fuel cell edge. Iz Maximum 
current in a momentary power reservoir edge [0056] 

When the electrical potential difference of a fuel cell circuit is between Ubmin and Ubmax, a direct current to direct current converter 

19 is in an inactive condition. 

[0057] 

Measurement of a current A direct current to direct current converter 1 9 has an internal measurement transducer, and enables it to 
measure a current and an electrical potential difference by both the fuel cell edge and the reservoir 26 about the adjustment process 
mentioned above. Measured value recorded here, especially measured value of a current can be made available to other users of the 
interior bus system of a car, for example, the electrical quantity charge condition of the momentary power reservoir 26 of a battery 
managerial system (BMS) is searched for. The electrical quantity charge condition of a battery is searched for by integrating with the 
current of a reservoir 26. 
[0058] 

Both the charging currents and the discharge currents of a direct current to direct current converter 19 are limit within the limits 
defined in advance, and a desired format (false analog format) can define them in advance. In a direct current to direct current 
converter 19, the maximum electrical potential difference mentioned above, the minimum electrical potential difference, and the 
limiting value about maximum current are memorized by nonvolatile memory, for example, a Flash EPROM. about both an input edge 
and an outgoing end. This equipment is easily [ the capacitor which has a stationary-energy-storage system (various battery systems, 
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such as various storage techniques, for example, a lead accumulator, a nickel cadmium battery, a nickel metal hydride battery, a 
lithium ion battery, and a lithium polymer battery) and various voltage levels, and a charge property temporarily / various ] 
connectable. Charge/discharge strategy is memorized by the software in the car internal controller 29. 
[0059] 

In addition to fuel eel! power available in an instant, the equipment mentioned above has the advantage that a driving gear enables it to 
use the power from a power reservoir temporarily, when power requirements increase, in order to accelerate a car. Furthermore, a fuel 
cell system can be operated at high effectiveness. Especially, with low power, the fuel cell system which has an auxiliary driving gear 
has effectiveness lower than the point constituting [ rated ]. When even the time of low power requirements operates a fuel cell system 
with comparatively high power and stores additional generation power temporarily using the power reservoir 26, the effectiveness of 
the whole current generation system can be raised. The stored power can be used when for example, a fuel cell system starts in order 
to perform an acceleration process, or in order to operate an auxiliary driving gear. 
[0060] 

For example, when the power of a fuel cell system decreases very quickly by delay of traffic, combustion gas convertible [ with a fuel 
cell ] into a current is also available in a fuel cell system. A current is stored in a power reservoir temporarily, when not needed by the 
driving gear. 

[0061] . . 

With one convenient operation gestalt, the direct current to direct current converter 19 for stationary-energy-storage systems is united 
with a direct current to direct current converter 32 temporarily, and the electrical potential difference of a fuel cell system can be 
reduced within housing 34 to the car loading electric power system electrical potential difference of 12V. Housing 34 is illustrated by 
drawing 2 with the dotted line. 
[0062] 

By unifying two or more converters, the advantage that an internal individual converter can share a source of supply, for example, 12V 
supply voltage, and coolant supply (a liquid or gas), and the communication interface to the car control unit through CAN is acquired. 
[0063] 

Battery protective switches, such as 22, 24, 36, etc., and a direct current to direct current converter 19 and the actuation electronic 

circuitry for 32 can also be held in the common housing 34. [ required for the power reservoir 26 temporarily ] 

[0064] 

A battery protective switch required for the power reservoir 26 and its actuation electronic parts temporarily and an actuation 
electronic circuitry can also be unified within housing 34 with the precharge circuit for carrying out precharge of the internal capacitor. 

[° 065 ] • ^ J • 

Forming one functional unit combining not only the housing 34 but the component for a battery monitor, an interface device, a battery 

protective switch, an amperometry device, direct currents to direct current converter 19 and 32, a cooling system, the control unit 29 

that has a microcontroller, and the electrical and electric equipment and machine connection emphasizes here. 

[0066] r 

By the one apparatus direct current to direct current converter, weight, the volume, and the big advantage in respect of a design are 

acquired compared with two or more individual converters. In drawing 2 , only the component is illustrated as housing 34. The same 

reference number is used for the same component in the equipment illustrated by drawing 1 and drawing 2 . The connection between 

the component illustrated by drawing 2 in the interior of housing and other components is the same as drawing 1 , therefore is not 

illustrated to drawing 2 . 

[Brief Description of the Drawings] 

[Drawing 1] 

It is the block circuit diagram showing the equipment for generating power the fuel cell in migration equipment, and temporarily using 
a power reservoir. 
[Drawing 21 

It is the block circuit diagram showing some equipments for generating power the fuel cell in the car which has the direct current to 
direct current converter arranged in housing, a control component, and a switch component, and temporarily using a power reservoir. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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